The propagation in a fibre which does not exhibit any mode coupling is investigated by varying the launching conditions. It is shown that for this fibre there exists a trade-off between dispersion and power coupling efficiency. The measurements are compared to theoretical calculations taking leaky modes and material dispersion into account and good agreement is obtained.
INTRODUCTION
It is the purpose of this paper to perform a detailed experimental and theoretical analysis of the influence of the launching conditions on the impulse response of a graded index fibre. A theoretical investigation for step index fibres has earlier been made [1] . THEORY We are investigating fibres in which many modes can propagate and can therefore use the WKB method to calculate the propagation constant and group delay of each mode. (2) here p and V are the number of zeros in radial and azimuthal direction, respectively. The free-space wave number is k = 2Tr/X and r1 and r2 are the zeros of the integrand. Guided modes are determined by > . n(a)k and leaky modes by , < n (a) k, a is the core radius.
We express the refractive index by n (r) = n2 (1 -2Af(r/a)) (3) where f(O) = 0 and f(l) = 1
We can then calculate the group delay T as 
where N1 = n -An ' is the group index and a prime denotes differentiation with respect1to the wavelength A.
If the index profile is a pure a-profile i.e. f(r/a) = (r/a)°U, then 5 and T can be calculated analytically [2] . In all other cases they must be numerically calculated.
Equation (5) fig. 4 and fig. 5 , respectively.
We note that the pulse response has three peaks and that the second and third peaks are largest when the fibre is excited at the centre of the core. This indicates that the first peak consists of the many higher order modes and the second and third peaks consist of the few lower order modes. It should be noted that it is impossible to obtain such pulse responses if the index profile is a pure ct-profile. The leaky modes are modes of high order and all of them arrive in the first peak. Fig.   6 can be compared to fig. 4 since the excitation is nearly equal.
Since 
